Evidence for a relief of repression mechanism for activation of the human telomerase reverse transcriptase promoter.
The transcriptional activation of human telomerase reverse transcriptase (hTERT) is an important step during cellular immortalization and tumorigenesis. To study how this activation occurs during immortalization, we have established a set of genetically related pre-crisis cells and their immortal progeny. As expected, hTERT mRNA was detected in our telomerase-positive immortal cells but not in pre-crisis cells or telomerase-negative immortal cells. However, transiently transfected luciferase reporters controlled by hTERT promoter sequences exhibited similar levels of luciferase activity in both telomerase-positive and -negative cells, suggesting that the endogenous chromatin context is likely required for hTERT regulation. Analysis of chromatin susceptibility to DNase I digestion consistently identified a DNase I hypersensitivity site (DHS) near the hTERT transcription initiation site in telomerase-positive cells. In addition, the histone deacetylase inhibitor trichostatin A (TSA) induced hTERT transcription and also a general increase in chromatin sensitivity to DNase treatment in telomerase-negative cells. The TSA-induced hTERT transcription in pre-crisis cells was accompanied by the formation of a DHS at the hTERT promoter. Furthermore, the TSA-induced hTERT transcription and chromatin alterations were not blocked by cycloheximide, suggesting that this induction does not require de novo protein synthesis and that TSA induces hTERT expression through the inhibition of histone deacetylation at the hTERT promoter. Taken together, our results suggest that the endogenous chromatin environment plays a critical role in the regulation of hTERT expression during cellular immortalization.